PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A61K 6/00, 7/00 



Al 



(U) International Publication Number: WO 98/47464 

(43) International Publication Date: 29 October 1998 (29.10.98) 



(21) International Application Number: PCT/US98/07514 

(22) International Filing Date: 10 April 1998 (10.04.98) 



(30) Priority Data: 
60/044,675 
08/847,877 



18 April 1997 (18.04,97) 
28 April 1997 (28.04.97) 



US 
US 



(71) Applicant: AVON PRODUCTS. INC [US/US]; 1251 Avenue 

of the Americas, New York, NY 11020-1196 (US). 

(72) Inventors: FRANCO, Philip; 50 Crystal Farm Road, Warwick, 

NY 10990 (US). HEINE, Jeffrey; 85 Derby Road, Middle- 
town, NY 10940 (US). 

(74) Agent: RUGGIERO. Charles. N-, U OhlandL Greeley, Rug- 
giero & Pcrie, Suite 903, One Landmark Square, Stamford, 
CT 06901-2682 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB. BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES. FI, GB, GE. 
GH. GM. GW. HU, ID. IL. IS, JP, KE, KG, KP, KR, KZ. 
LC IX LR, LS. LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PU PT, RO, RU, SD, SE. SG, SI SK. SL, TJ, 
TM, TR, TT, UA, UG. UZ, VN, YU, ZW. ARIPO patent 
(GH, GM. KE, LS, MW. SD, SZ, UG, ZW), Eurasian patent 
(AM. AZ, BY, KG, KZ, MD, RU, TJ, TM). European patent 
(AT, BE, CH. CY. DE. DK, ES, FL FR, GB, GR. IE. IT, 
LU, MC, NL, PT, SE), OAPI patent (BF. BJ, CP, CG, a 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: WATER-THIN EMULSION FORMED BY HIGH PRESSURE HOMOGENIZATION PROCESS 
(57) Abstract 

A stable water-thin emulsion is formed by processing a crude emulsion through a high pressure homogenizer at a pressure of about 
900 to about 1*100 bar. This emulsion contains low levels of emulsiner and contains no post addition stabilizers. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


BS 


AM 


Anttfnfi 


FI 


AT 


Austria 


FR 


All 


Australia 


GA 


AZ 


Azerbaijan 


GB 


BA 


BomiE and HazcgDvm 


GB 


SB 


Barbado* 


GH 


BE 


Belgium 


GN 


BF 


BuiUoi Paso 


GR 


BG 


Bulgaria 


HU 


BJ 


Benin 


IB 


BR 


Brazil 


a 


BY 


Bcltnu 


IS 


CA 




IT 


CP 


Comal AftKan Republic 


JP 


CG 




KB 
KG 


CH 


SwttK.riind 


a 


Cte d'Tvoiro 


KP 


CM 






CN 




KR 


CU 


Cuba 


KZ 


CZ 


Czech Republic 


LC 


DB 


Gcniuiiy 


U 


DK 


Derarmt 


LK 


BE 


Estonia 


LR 



Spain 

PrmOB 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Intel 

Iceland 

buy 

Japan 

Kenya 

Kyigyutan 

Dsnocrsbc People** 

Republic of Korea 

Republic of Korea 

KazakBtan 

<Y»im Lucia 



Sri Lanka 
Liberia 



LS 


Lcsoitw 


SI 


Slovenia 


LT 




SK 


Slovakia 


LU 




SN 


Senegal 


LV 


Latvia 


sz 


Swaziland 


MC 


Monaco 


TD 




MD 


Rcpobbc of Moldova 
Madagascar 


TG 


Togo 


MG 


TJ 


Tajikistan 


MK 


The fanner Yugoslav 


TM 






Rqartkaf Macedoma 


TR 


Turkey 


ML 


Mill 


TT 


Trinidad and Tobago 


MN 


Mongo&a 


UA 


Ukraine 


MR 




UG 


Uganda 


MW 


Mabwi 


US 


United States of America 


MX 


Mexico 


UZ 


Uzbekistan 


NE 


Niter 


VN 


Viet Nam 


NL 




YU 


Yugoslavia. 


NO 


Norway 


zw 




NZ 


New Zetland 






PL 


Poland 






PT 


Portugal 






RO 


Romania 






RU 


Rssnan Feds ration 






SD 


Satan 






SB 


Swka 






SG 









WO 98/47464 



PCT/US98/07514 



WATER-THIN EMULSION FORMED BY 
mavt PRESSURE HOMOGENIZATION PROCESS 

5 Field of the Invention 

The present invention concerns a stable oil-in-water emulsion formed by a 
high pressure homogenization process. More particularly, this water-thin emulsion 
requires no stabilizing gums or thickeners, and preferably contains only low levels 
10 of emulsifiers. 

Background of the Invention 

Emulsions that have been homogenized are known in the art. They 
typically require stabilizing gums or thickeners to maintain the stability of the 
1 5 discrete oil phase within the continuous water phase. The type and concentration 
of emulsifiers, as well as the viscosity of the emulsion, influence the overall 
stability of the emulsion. Standard propeller-type mixers or standard homogenizers 
are typically used to manufacture emulsions. 

20 Emulsions made by high pressure homogenization are also known. These 

emulsions can range from thick, non-flowing creams to light lotions. The light 
lotions typically require a post addition after high pressure homogenization of a 
gum or thickener to stabilize the emulsion. 

U.S. Patent No. 4,996,004 to Bucheler et al. provides, in its discussion of 
25 the prior art, the formation of cosmetic emulsions by combining heated oily and 
aqueous phases, cooling the mixture and dispersing it in a "high-pressure" 
homogenizer at levels of about 200 bar [col. 1, lines 19-44]. However, no 
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suggestion is made that thickeners or gums can be eliminated, or that lower levels 
of emulsiflers are effective. 

U.S. Patent No. 5,152,923 to Weder et al. provides a process for producing 
5 a stable nanoemulsion of oil particles, specifically triglyceride or fatty acid esters, 
in a water phase using 0. 1 to 0.4 parts by weight of a lecithin-type amphoteric 
emulsifier. The emulsifier forms a lamellar liquid-crystalline structure in the 
aqueous phase. The mixture is then processed into a nanoemulsion in a high- 
pressure homogenizes at pressures of 500 to 1000 bar. Moreover, tests have 
1 0 shown that emulsions formed with the emulsiflers taught by this patent are viscous, 
and are unstable at elevated temperatures. 

Summary of the Invention 

Accordingly, it is an object of the present invention to provide a stable, 
1 5 water-thin (having essentially the consistency of water) lotion that is suitable as a 
spray-on lotion. 

It is a further object of the present invention to provide a high pressure 
homogenized emulsion that requires no thickening or stabilizing agents. 

20 

It is a still further object of the present invention to provide an emulsion 
that requires low levels of emulsifiers. 



z 
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It is a further object of the present invention to provide a more cosmetically 
acceptable lotion having no irritating thickening or stabilizing agents, and a 
minimum of emulsiflers. 

5 The high pressure homogenized emulsions of the present invention are 

stable, water-thin lotions that require no stabilizing gums or thickeners, and low 
levels of emulsiflers. 

Description of the Preferred Embodiments 

The lotions or other emulsified products of the present invention are stable 
lotions that require no stabilizing gums or thickeners, and only low levels of 
emulsiflers. By stable, it is meant that the emulsions of the present invention do 
not separate under normal or more extreme conditions. While some emulsions are 
"stable" at room temperature only, the emulsions of the present invention are stable 
at elevated temperatures (such as may be experienced during shipping or storage), 
over long time spans. 

The preferred embodiment is manufactured as a concentrated pre-mix 
which is then incorporated into a fragranced and colored water base. Most 
20 preferably, non-ionic emulsiflers are used. Based on the instability of the emulsion 
taught by the Weder et al. patent, it is believed that non-amphoteric and non- 
lecithin type emulsiflers are preferred for use in the present invention. 



10 
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The high pressure homogenization process of the present invention is the 
conveyance of a crude oil- in- water emulsion (mean particle size of about 0.5-3.0 
microns) into a high pressure device, where the emulsion is subjected to very high 
pressures, preferably on the order of about 900 to about 1 1 00 bar, more preferably 

5 about 1000 to about 1 100 bar. The preferred operating pressure is dependent on 
the type and concentration of emulsifier used When less emulsifier is used, the 
high pressure homogenization must be performed at higher pressure settings. 
Conversely, when higher levels of emulsifier (although still low levels) are used, 
the range of preferred pressure settings is broadened. The mean particle size of the 

1 o resulting product is about 0. 1 microns, with a maximum particle size of about 1 
micron. 



A preferred lotion according to the present invention is formulated in two 
steps. First, a lotion pre-mix is formed. This pre-mix is preferably of the 
15 following formula: 
Part A 

Demineralized Water 
Disodium EDTA 
Glycerin 

20 

PartB 

Ethylhexyl palmitate 
Stearyl ETO (20M) alcohol 
POE (2M) stearyl alcohol 
25 POE fatty alcohols 

Glyceryl monostearate-acid stable 
Methyl paraben 

PartC 

30 Demineralized Water 
Part D 

Demineralized Water 
Imidazolidinyl Urea 



Weight Percent 
31.68 
0.20 
10.00 



20.00 
1.20 
0.72 
2.00 
1.40 
0.40 



2:00 
0.40 
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Of the foregoing ingredients, ethoxyiates of stearyl alcohol, such as stearyl 
ETO (20M) alcohol and POE (2M) stearyl alcohol, are the emulsifiers most 
preferred for use in the present invention. Also preferred for use in the lotions of 
the present invention are ethoxylated hydrogenated castor oil emulsifiers. 

This preferred pre-mix is then incorporated into a lotion of the following 
composition. 



Parti 

Pre-mix (above) 50 - 00 
Part 2 

Fragrance 0.15 
Part 3 

Dernineralized water 49.837 



Part 4 

20 FD&Cdyes °- 013 



In formulating this lotion, the following processing procedure is preferably 
employed. All equipment is cleaned and sanitized. The Part B ingredients are 
25 loaded into a batch tank equipped with propeller agitation and a mill. The Part B 
ingredients are heated to about 160 to about 165 °F. Medium speed agitation is 
maintained. Mixing continues at about 160 to about 165°F for about fifteen 
minutes and until all ingredients have fully melted. 



5 



WO 98/47464 PCT/US98/07514 

The Part A demineralized water is loaded into a side kettle equipped with 
propeller agitation. The remaining Part A ingredients are added to the side kettle 
and are heated to about 140 to about 145°F. The mixture is mixed at about 140 to 
about 145°F until all solids have dissolved. 

5 

With both phases, Part A and Part B, at the specified temperatures, Part A 
is slowly transferred through filter cloth into Part B with medium speed mixing and 
milling. The addition preferably takes about 15 to about 20 minutes. The 
emulsion must go through a true inversion. The batch is mixed and milled for 
10 about 15 to about 20 minutes following the transfer. 



Following the mixing period, the Part C demineralized water is slowly 
added to the batch. Then, the batch is cooled to about 110 to about 1 15°F. 
Medium speed mixing is maintained during cooling. 

The Part D ingredients are combined in a suitable container and are mixed 
until a complete solution is obtained. Once the batch temperature has dropped 
below about 1 15°F, Part D is added with medium speed mixing. The batch 
continues to be cooled, to about 85 to about 90°F. 

Once the batch temperature has dropped below about 90°F, mixing is 
stopped. It is preferred that the resulting pre-mix be processed into a finished 
lotion within about 96 hours. 



WO 98/47464 



PCT/US98/07514 



The pre -mix is then transferred through the high pressure homogenizer, 
preferably at about 1 000 to about 1 100 bar. The heat exchanger on the exit side of 
the homogenizer is set to give a product outlet temperature below 100°F. Samples 
can be withdrawn from the beginning, middle and end of the transfer for analysis. 

5 

The lotion is then formulated according to the following process. The 
homogenized pre-mix (Part 1) is transferred into a mixing tank equipped with 
propeller agitation, and medium to fast speed mixing is initiated. The Part 2 
fragrance is then added to Part 1. Mixing is continued for about 15 to about 20 
to minutes and until the fragrance has been completely incorporated. 

The Part 3 demineraiized water is then added to the mixing tank. The Part 
4 color solution is then added to the mixing tank. The batch is mixed for about 1 5 
* to about 20 minutes and until uniform. Once uniform, mixing is stopped. The 
15 batch can then be transferred to a filler machine or into suitable storage containers. 
This water-thin lotion is suitable for distribution in a spray bottle. The lotion can 
^ be misted onto the skin and rubbed in by the user. 

This lotion is stable over normal temperatures and pressures encountered 
20 during delivery, storage and use, without the use of gums or thickeners. Moreover, 
the lotion retains its stability over time. In fact, lottons having the preferred 
formulation set forth above have been found to be stable under very severe 
conditions. Specifically, the emulsions have remained stable even after being held 
at temperatures of up to 140°F for four weeks. 
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These water-thin emulsions can have essentially no viscosity. They will 
stay in a stable dispersed state with essentially no coalescing — formation of larger 
oil particles — that would cause the lotion to destabilize, become less cosmetically 
acceptable or clog the dispenser. 

5 

The lotions and processes of the present invention have several advantages. 
Because thickeners and gums can be eliminated, and because emulsifier content is 
lowered, the lotions are able to be produced at reduced cost. For the same reasons, 
the lotions produced have improved skin mildness. Moreover, these fine 

1 0 emulsions provide quicker availability of skin treatment ingredients carried therein, 
and have a non-greasy afterfeel. In addition to a spray-on lotion, another preferred 
use of lotions of the present invention is in roll-on deodorants and anti-perspirants, 
where a water-thin emulsion is particularly suitable. Once the stable water-thin 
emulsion of the present invention is formed, it may subsequently be modified to 

1 5 provide a viscosity or other characteristics suitable for use in a desired end-product. 



A preferred roll-on antiperspirant lotion formula pre-mix made according to 
the process of the present invention has the following formula: 



Pre-Mix Weight Percent 
20 (of total) 

POP (15M) stearyl ether 1.00 

Isopropyl palmitate 0.50 

Dicapryl adipate 1 .00 

POE (7M) hydrogenated castor oil 1.18 

25 POE (40M) hydrogenated castor oil 0.57 

Methyl paraben 0.20 



3 



WO 98/47464 



PCT/US98/07514 



10 



15 



20 



The roll -on pre-mix is then processed through the high pressure 
homogenizer, as set forth above, and incorporated into the finished product 
according to the process generally set forth above. The finished product consists 



Of the foregoing ingredients, the ethoxylated hydrogenated castor oil 
emulsifiers are the preferred emulsifiers. Another preferred formulation can 
include 0.944 weight percent POE (7M) hydrogenated castor oil and 0.456 weight 
percent POE (40M) hydrogenated castor oil. The amount of demineralized water 
used in the final product is adjusted accordingly. 

In the alternative, other emulsifiers useful in this formulation include 
stearyl ETO (20M) alcohol and POE (2M) stearyi alcohol (for example at 0.50 and 
0.20 weight percent, respectively, or at 0.75 and 0.30 weight percent, respectively, 
with the water content adjusted accordingly). 

The lotions of the present invention can accommodate variations in the 
concentration of ingredients. It is known that the preferred lotion formulation set 
forth above can tolerate at the very least about five percent increases and decreases 
in the weight percent of the individual ingredients, as based on the preferred weight 
percent set forth. It is believed that much broader ranges are acceptable. 



of: 



Demineralized water 

Pre-mix 

Fragrance 

Aluminum chlorohydrate 



60.15 

4.45 (see above) 



0.40 
35.00 
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A preferred range of emulsifier is about 0.5 to about 2 weight percent 
emulsifier (based on the total weight of the emulsion). This low level of emulsifier 
is all that is necessary in the emulsions of the present invention. Larger 
proportions of emuisifiers can be used, but are not needed. It is known that up to 

5 about a forty percent increase or decrease in the amount of emuisifiers can be used 
successfully in the preferred lotion formulations set forth above. Moreover, the 
minimum amount of emulsifier needed will vary, depending on the particular 
composition and the emulsifier or emuisifiers selected. Any amount of emulsifier, 
water and oil that forms a stable emulsion without thickeners or gums when 

10 processed under high speed homogenization according to the present invention 
should be considered to fall within the purview of this invention. 

Various modifications may be made to the processes and emulsions of the 
present invention, as will be apparent to those skilled in the art. Thus, it will be 
1 5 obvious to one of ordinary skill in the art that the foregoing description is merely 
illustrative of certain preferred embodiments of the present invention, and that 
various obvious modifications can be made to these embodiments. 
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What is claimed is: 

1 . A stable, water-thin emulsion that is formed by processing a crude 
emulsion through a high pressure homogenizer at a pressure of about 900 to about 
1100 bar. 

5 

2. The water-thin emulsion of claim 1 , wherein said water-thin 
emulsion has no stabilizers added after said water-thin emulsion after said water- 
thin emulsion is removed from said high pressure homogenizer. 

10 3 . The water-thin emulsion of claim 1 , wherein said crude emulsion is 

an oil-in-water emulsion. 

4. The water-thin emulsion of claim 1 , wherein said crude emulsion 
further comprises an emulsifier. 

15 

5. The water-thin emulsion of claim 4, wherein said emulsifier is non- 
ionic. 

6. The water-thin emulsion of claim 4, wherein said emulsifier is non- 
20 lecithin type. 

7. The water-thin emulsion of claim 4, wherein said emulsifier is non- 
amphoteric. 
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8. The water-thin emulsion of claim 4, wherein said emulsifier is 
present at a low level. 



9. The water-thin emulsion of claim 8, wherein said emulsifier is 

5 present from about 0.50 to about 2 percent by weight of said water-thin emulsion. 

1 0. The water-thin emulsion of claim 4, wherein said emulsifier is an 
ethoxylate of stearyl alcohol. 

1Q n. The water-thin emulsion of claim 4, wherein said emulsifier is an 

ethoxylated hydrogenated castor oil. 

12. The water-thin emulsion of claim 1 , wherein said water-thin 
emulsion is stable at about 140°F for about four weeks. 

15 

1 3 . The water-thin emulsion of claim 1 , wherein said water-thin 
emulsion has a mean particle size of about 0.1 microns. 

1 4. The water-thin emulsion of claim 1 , wherein said water-thin 
20 emulsion has a maximum particle size of about one micron. 

15. A process of forming a stable, water-thin emulsion, comprising: 
forming a crude oil-in-water emulsion, said crude oil- in- water emulsion 

containing an emulsifier; and 
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processing said crude oil-in-water emulsion through a high pressure 
homogenizer at a pressure from about 900 to about 11 00 bar. 
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